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' AN INDUSTRIAL 
WAR CROP-CASTOR 
BEANS 
By R. F. FuELLEMAN and W. L. BuRLISON 
CASTOR BEANS at present are primarily a war emergency crop in the United States. 
Several hundred acres were grown in southeastern Illinois in 1942 under government 
contract, and in 1943 about 1,000 acres are allocated for Illinois. The crop can be 
grown successfully thruout the southern half of the state. Most of the acreage will 
be in small parcels because of the labor required for harvesting. 
When World War II engulfed India, Malaya, and the Americas, the United 
States lost not only its main source of rubber but also its source of tung oil and 
castor beans. The seriousness of the loss of tung oil, which is used in paint, was 
immediately recognized, but not much thought was given to the loss of castor beans, 
for most people think of them only as the source of a rather unpleasant medicine. 
The oil, however, has many important industrial uses, only a small percentage of it 
going into medicine. 
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Crop Does Well on Medium Fertile Soil 
In one way castor beans are a contradiction to most Illinois farm crops, 
which grow best on fertile soil. Castor-bean plants will, it is true, pro­
duce the most vegetation on good soils but not always the most beans. 
The vegetation is produced at the expense of the beans. Also, since the 
beans do not mature so early on the more highly fertile soils, they are 
more likely to be caught by frost before they are mature. Along the 
northern limits of the castor-bean area this may mean considerable loss. 
Altho a well-drained soil is best, relatively good yields have been 
obtained on some of the slow-draining soils ·of south-central Illinois 
(Tables ·1 and 2). 
The castor-bean plant is not a legume and therefore does not add 
nitrogen to the soil. 
Prepare Seedbed as for Corn 
Seedbed preparation for castor beans involves nothing new. Since 
early planting is desirable, it may be necessary to plow the land in the 
fall and follow in the spring with ordinary methods of seedbed 
preparation. 
Castor Beans Are Easy to Plant 
Castor beans can be planted like corn, using hand corn-planters on 
small areas or the ordinary horse- or tractor-drawn corn-planter on 
larger areas. The types of plates may have to be changed, particularly 
when large-seeded varieties of beans are planted. Plates for large 
seeds can be purchased as special equipment for some planters. 
In some types of planters the regular plates are too thin, causing 
the seeds to break. No part of the machinery should be allowed to do 
this, for the beans contain a large amount of oil, which will cause dirt 
and dust to collect and clog the machine. When smaller beans, such 
NoTE.-Castor oil has many industrial uses. It lubricates internal combustion 
engines. It is used in the manufacture and processing of such varied products 
as: artificial leather, leather lubricants, linoleums, typewriter inks, rubber, 
shellac and varnish, flypaper, transparent soaps, and medicinal preparations. It 
is used as a sulfonated oil in the making of Turkey Red oil, a compound widely 
demanded in the dyeing and cloth-printing industry. Castor oil is also utilized 
as a plasticizer in plastic manufacture. Recent advances in dehydrating the oil 
will make it possible to use it as a substitute or amendment to tung oil in the 
drying-oil industry. 
Besides the many uses for the oil, recent tests have indicated that the pulp 
remaining after the oil is extracted and the leaves and stems of the plant as 
well can be used in making such items as fertilizers, plastics, chemicals, cloth 
and cordage, insecticides, and paper for boxes. 
as U.S. 4 or U.S. 7 are used, there should be little difficulty with 
ordinary corn-planter plates. 
Watch the Spacing 
The best planting distance for castor beans has been found to be 36, 
38, 40, or 42 inches. Two seeds to a hill are usually recommended. 
Because the leaves of the plant are large, close planting or planting too 
Castor beans in the flowering stage. This picture was taken on July 20, 
ten weeks after planting. 
many beans in a hill should be avoided. Narrow rows make cultiva­
tion difficult. Very wide rows, on the other hand, encourage too much 
plant growth, causing a noticeable reduction in yields. Castor beans 
can be planted in check rows in the same way as corn. 
Early Seeding, Early Harvest 
Early planting is best for castor beans. The crop will then mature 
before frost. In central Illinois the early part of May is best where 
soil conditions permit. During a normal season early-maturing types 
such as U.S. 4 or U.S. 7 planted in mid-May can be expected to 
mature seed before frost. 
In a series of test plantings made at 15-day intervals with the 
Connor type of bean at Urbana, the acre-yields were as follows: 
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Pounds of Plant height Spikes per 
Date of planting beans in inches plant 
April 14 . . ... . ......... .. ........ . ....... . . . 1 548 129 2 . 4 
April 30 ................................... . 1 084 131 1.6 
May 19 ..... . .. . ...... . .... .. ... . ......... . 806 137 1.1 
May 29 ............................ . ...... . 536 132 1.0 
June 15 ...... ·. . ........ . .................. . 9 123 .3 
June 29 .... . .. . .... . ........ . .. . .......... . 7 112 . 1 
Since the Connor type is ordinarily considered late-maturing, the 
results do not indicate what might happen with an earlier variety such 
as U.S. 7. 
Use Corn Cultivators 
Where two-row corn cultivators are available they can be used as they 
are for corn. Where they are not available, single-row cultivators can 
be used. Weeds are not a serious problem after the plants are 18 to 
24 inches high. The broad leaves of the plant shade the ground suffi­
ciently to hold weeds in check. 
Cultivator shovels or sweeps should not be set deeper than 2 to 3 
inches at the time of the last cultivation, as there is some danger of 
shearing off the roots. Two or three cultivations are usually necessary, 
depending upon the soil conditions and prevalence of weeds. 
Few Pests lniure Castor Beans 
Insects have caused no measurable injury to castor-bean plants in 
Illinois, altho grasshoppers sometimes chew holes in the leaves. Neither 
does disease ordinarily cause appreciable damage. In the southern 
states, a fungus disease causes considerable damage to the plants during 
wet seasons. 
Plants Seldom Lodge 
Castor-bean plants have a strong root system and are not likely to 
lodge even in strong winds. The stems are strengthened by a large 
number of strong fibers , and it is only after the plants are dead that 
the stems tend to break over. 
Altho castor beans do not lodge readily, the crop is susceptible to 
damage by hailstorms, especially after flowering. 
Harvesting Castor Beans 
Machines for harvesting castor beans are being developed, but none 
have yet proved entirely satisfactory. This is not because of faulty 
design but because of the lack of uniformity in the growing plants 
both in size and in time of maturing. 
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A nother method is to 
strip the capsules directly 
from the spikes after they have been allowed to mature and dry in 
the field . 
The most common method of harvesting is to use a sled and cut and 
strip the spikes in one operation. The sled has a box S feet long, 4 feet 
wide, and 3 to 4 feet deep. On the top board on both sides 4 or S slots 
are made (see sketch). As each spike is cut, it is pulled thru the slot 
and the capsules are stripped from it. Since the beans may heat if 
large numbers are immature or wet, a drying platform or shed is desir­
able. It not only reduces this danger, but makes it easier to hull the beans. 
Hulling Now a Rapid Process 
Several types of threshing or hulling machines for castor beans are 
now available. The basic principle of most of them is the same. T he 
unhulled beans are simply run thru the machine, which cracks the 
rather brittle hulls and blows them away from the beans, which are 
then ready for sacking and market. 
Nearly all harvesting 
is done by hand. Spikes 
of seeds are either broken 
or cut off and thrown in­
to a wagon or sled. After 
this they may need to 
be dried before the seed 
capsules are stripped. 
4" 
OR METAL 
Spikes of mature castor beans . Each spiney capsule contains three beans. 
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It seems probable that in the near future castor beans will be 
marketed before they are hulled. Centrally located mills equipped with 
hulling machinery can handle large quantities of beans with economy 
of both machinery and labor. 
Growers usually sell their beans at prices adjusted to the shelling 
percentage. Most varieties of beans shell out to approximately 60 to 
70 percent of their unhulled weight. 
Bean Has High Oil Content 
The principal product of the castor-bean plant is the oil from the seed. 
This oil is extracted either by cold-pressing the hulled beans or by 
heating and crushing them and then extracting the oil with solvent-. 
Oil content ranges from 35 to 55 percent of the weight of the beans. 
Nine varieties grown at Urbana gave the following oil percentages: 
Percent Percent Percent 
oil oil oil 
Connor (Missouri) . . . . 
Connor (Texas) ... ... 
Kansas (Miller) . . . . . . 
56 . 8 
54 . 6 
54 . 3 
Doughty 11. . ... 
Kentucky 38 . . . . 
San Benito . . . . . . 
53.9 
53 . 8 
52 . 6 
U.S. Arlington . . . . 
u.s. 7...... .. . . .. 
u.s. 4 ... ......... 
52 . 0 
50 .8 
50 . 6 
Several Good Varieties for Illinois 
There is little difference in the oil content of different varieties of 
castor beans, as shown above. The principal differences are in seed­
coat color, seed size and markings, plant height, stem, leaf, and seed­
pod color, maturity, and shattering. Plant height and shattering vary 
partly with soil and local climatic conditions. 
U.S. 4. Plants are of medium height, averaging 4 to 6 feet at maturity, 
blue-green in color. Seed is light gray, mottled with black, relatively small 
in size; capsules are borne in rather loose clusters. Medium in maturity. 
U.s·. 7. Similar to U.S. 4 except that it has generally been a better 
yielder. Both were selected at the Sand Hill Station in South Carolina. 
Arlington . Same as U.S. 4. 
Kansas (Miller) . Plants are medium tall to tall, averagjng 6 to 7 feet. 
Stems and leaves are distinctly reddish. The seed is brownish red mottled 
with gray, of medium size, and slightly la rger than .S. 4 and U .S. 7. It i 
horne in compact clusters of reddish-green cap ules. Matures 7 to 10 days 
before U.S. varieties. 
Kentucky 38 . Plants are of medium height, averaging 4 to 6 feet at 
maturity. Leaves, stems, and pods are a beautiful reddish pink. Seeds are 
red with brown mottlings, medium in size, borne in compact spikes. This 
variety matures a little later than the three U.S. varieties. · 
Connor. The Connor types include Connor (Texas) , Connor (Missouri) , 
San Benito, and Doughty 11. The last named is probably a selection from 
Connor. The San Benito gets its name from an area in Texas where it 
has been grown. 
All Connor types supposedly originated from a variety grown in Mis­
souri or Kansas. The plants are tall, averaging 7 to 10 feet in height at 
maturity. Leaves are large and, like stems and pods, are a dark reddish 
green. Seeds are dark brown with white to gray mottling and are medium 
to large. Variety is late in maturing. 
All the above varieties are climatically adapted to south-central 
and southern Illinois. Since this area is south of the corn belt and 
north of the cotton area, the growing of the beans there would not take 
acres from those crops. 
Illinois Tests Begun m 1938 
Castor-bean tests were started by the Illinois Station in 1938 with some 
strains of large seed known as Zanzibar and Bourbon. Plantings were 
made in late May. The plants grew rapidly, eventually reaching a 
height of 10 to 14 feet, with stems 2 inches thick. A few flower 
clusters appeared and some seed formed, but frost destroyed the plants 
and seed before the seed filled. 
Small plantings of four varieties- Kansas (Miller), U.S. 7, U.S. 4, 
and U.S. Arlington- were made at Urbana in 1939 and 1940. The 
comparatively small plants ( 4 to 6 feet in height) provided the first 
indication of the yielding capacity of these varieties (Table 1). In 
1941 and 1942 several varieties were added at Urbana and additional 
TABLE 1.- YIELDS OF CASTOR BEANS AT URBANA AND DIXON SPRINGS, ILLINOIS, 
1939-1942 
(Pounds per acre) 
Variety 1939 1940 1941 1942 Average 
URBANA, central Illinois 
U.S. Arlington . . ...... . .. .. ..... ... ... . 
u.s. 4 ........ .. ..................... . 
466 
701 
1 015 
1 081 
1 554 
1 376 1 650 
1 Ollb 
1 202 6 
u.s. 7 . ................... .. ......... . 1 150 1 052 1 624 1 622 1 362 c 
Kansas ...... . . .... ... . ............ . . . 1 175 1 137 1 570 1 675 1 389 c 
San Benito ..... .. ............ . . . ..... . 1 684 
Connor (Texas) . . . . . ... ........... . . .. . 
Connor (Missouri) . ..... . ...... . . ..... . 
Doughty 11 . ..... . ................... . 
Kentucky 38 . ........................ . 
1 544 
1 296 
1 738 
1 596 
842 
536 
1 739 
1 193 a 
1 137 a 
1 668& 
DIXON SPRINGS, southern Illinois 
U.S. Arlington.. . . ... ... ......... . .... . 
u.s. 4 .. .. .... ... .. ···· · · ... . .. ·· ·· · .. 
u.s. 7 . . . . .... . ... .. . : . . ..... . . ...... . 
Kansas ... . .. . .. . ....... ... .......... . 
Connor (Texas) . . ... . .... .. . . . . . ... ... . 
Doughty 11 ........ . .......... . ...... . 
Kentucky 38 ... . .. .. ....... . .. ... .. .. . 
615 
595 647 
672 647 
548 .510 
527 
469 
586 
621 a 
660& 
529• 
•Two-year average. bThree-year average. •Four-year average. 
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TABLE 2.-YIELDS OF CASTOR BEANS AT ALHAMBRA IN SOUTHWESTERN ILLINOIS 
AND AT BROWNSTOWN IN SOUTH-CE TRAL ILLINOIS 
(Pounds per acre) 
Alhambra Brownst ownVariety 1941 1942 
Kansas . .. . . . . ........ . 824 440 
u .s. 4. ..... . ...... ... . 746 406 
u.s. 7 . .. . .. . .. . ... . .. . 1 016 553 
U.S. Arlington ... . . .. . . . 904 
Alhambra BrownstownVariety
I 1941 1942 
Kentucky 38 .......... . 952 456 
Connor (Texas) . . . . . . . . 840 416 
Connor (Missouri) . . . . . . 820 
Doughty 11 ........ .. . . 378 
plantings started at Alhambra in 
so u thwestern I ll inois, Dixon 
Springs in southern Illinois, and 
at Brownstown in south-central 
Illinois. Yields are shown m 
Tables 1 and 2. 
Castor-bean variety studies are 
now being made in 22 states. The 
six var ieties - Kansas, U.S. 4, 
U.S. 7, Kentucky 38, Connor, and 
Doughty 11 - were selected for 
uniform study by many states in 
1942. The acre-yields from the 
Illinois tests made at three fields 
were as follows: 
Urbana 
Variety lb. 
Kansas ... .. . .. .. ...... . . . . 1 675 
u.s. 4 . . ..... . . .. .. . . ..... . 1 650 
u.s. 7 . .. . .. . .... .. ... . .. . . 1 622 
Connor .... ...... . . . . ..... . 842 
Kent ucky 38 . .. .. .. . . .... . . 1 739 
Doughty 11 ... .. . ..... . . . . . 536 
Castor-bean belt, 194 2. Heavy 
black line shows northern limits. 
Dotted line shows where crop grows 
best. (U. S. Dept. of Agr.) 
Brownstown 
lb. 
440 
406 
553 
416 
456 
378 
Dixon Springs 
lb. 
509 
647 
647 
527 
586 
464 
Average 
lb. 
875 
901 
941 
595 
927 
460 
The medium-early beans, particularly the nonshattering kinds­
U.S. 4, U.S. 7, and Kentucky 38- gave best results. The Kansas type 
of beans mature early but are subject to shattering. Differences m 
time of maturity are shown below: 
PERCENTAGE OF MATURE BEANS, DIXON SPRINGS, 1942 
Doughty Kentucky 
Date of harvest 11 Connor 38 Kansas U.S. 4 U.S. 7 
September 10 ..... . ....... . . . 7 . 5 8 . 5 19.9 48 . 4 53 . 5 60 . 4 
September 24 .. .. .. . ........ . 59.6 56.3 50 . 7 33 . 4 27 . 8 21 . 8 
October 12 . . . . .. ........ . . . . 32 .9 35 . 2 29 . 4 18 . 2 19 . 1 17 . 8 
Urbana, Illinois April , 1943 
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